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MpodecnoHanHo HanpasneHue: 5.3. KomyHuKkauuoHHa W KOMMKTBPHA
TexHuKa

Hayura cneuuansocT. Tex+Honormsa Ha ENeKTPOHHOTO NPOM3BOACTEO

obseex & OB Bpoi 23/ 19.03.2019 1.

¢ KaHauaaT: rn, ac. A-p urx. Poctucnas Pyces

PeueHaeHT: Npod. A-p MHX. AnekcaHibp BekapcKu

1. OBwwu nonoxexHus U BuorpaduyHn AaHHNW

B HACTOALUWA KOHKYPC 32 3aemaHe Ha akagemuyHa ANBKHOCT JOUEHT B
npodheCcOHANHOTO HanpasneHue 5.3, KomyHukauuoHHa W KOMMIOTbPHE
TexHuKka No HayyHa cneuuanHocT: TexHonorus Ha eNeKTPOHHOTO
NpOV3BOACTBO Yy4acTsa kaTO eAUHCTBEH KaHauaat . ac. A-p WHX
Poctucnas Pyces. [n. ac. A-p VHX Pocrucnas Pyces e
zasbpwun npes 2002 r. CY “Ca. KnumeHT OXxpuackw’, TP. Codums
crieuuan+ocT Flapexa TexHWKa W eHepreTuka, Ot 2003 po 2004 r. pabotu B
_TapTysCKA YHUBEDCWTET , P. Tapry, EctoHus KaTo wacnepoearten B
obnacTTa Ha keaxTosara xumua. OT 2004 no 2006 e paboTun KaTo Crapwm
uHxeHep onepaTop 8 AELL Koanogyn" EAL, rp. Koanopyw. Bwn e pefoBsen
[LOKTOpPaHT B Kareppa no MukponekTposuka, takynTer no EnexkTpoHHa
TEXHUKA W TEXHOMOrUW, TEXHUYECKA YHueepcutetr — Cocua B nepwoaa
2006r. — 2010 r. Monyuasa Hayuxa v obpasosatenta crenex "Hoktop”. OT
2010 go 2013 e wn3bpaH 33 ACUCTEHT KbM Katenapa TexHosnorun W
MEHUMKMBHT Ha8 KOMYHUKELWOHHW CUCTEMM, thakynTeT no TenekomyHukauuu,
TexHuueckn YHusepcuteT — Codwus. Ot 2013 r. Oo cera e HasHadeH 3a
rnaseH acuCTeHT KbM CbliaTa KaTeapa.

Cuobluerne 3a obABABAHE Ha KOHKYpC 33 AoueHT" B obnacT Ha suclle
obpasoBaHue TexHud{eckn Hayku, npodecuoHanHo HanpasneHue 53.
KomyHUKaLMOHHE 1 KOMNIOTBPHA TEXHWKE, HayyHa cneuvanHocT TexHonorvs
Ha eneKTPOHHOTO NPOW3BOACTBO™ @ ny6nukysaHo B JupxaseH BECTHWK Opow
6pon 23/ 19.03.2018rm s caita Ha TexHuyeckus yHUBEpCUTeT = Codusa.

2.06wo onucaHue Ha npeacTaBeHuTe marepuany

KaHauaatsT e npeacTasun 3a peueHaupare o0Wo 37 Hay4Hu TpyAaa, oT
tax 10 6p., NpeAcTaseHn KaTo xaBunuTaunoHeH Tpya, 8 6p. - pedepupanu 1
WHAEKCUPaHU B CBETOBHOWIBECTHA fasu faHHW C HayuHa vHGOopMmauws, 19
Bp. - Hay4Hu nyGnukauum 8 HepedepvpaHu cnucanus C Hay4HO peueH3upanre
Wnu B peaakTupaHvw  KonekTusHW Tpyaose W COMACBK  Ha B
Hay4HOM3CNEA0BaTENCKA paapaboTky. [puemam 33 peueHanpare 37 Hay4Hu
TPyAa, KOMTO €3 U3BbH aucepTayunaTa 32 "pokTop” W cneasa Aa ce oTyuTaT
npu KpanHaTa OLUEeHKa, KaKTo W 4 HayuHOM3CrneaoBaTencki NPOEKTU.



MNpeacraseru ca WHGOPMaLUVOHHN cnpasku 33 4 Hay4HOU3CNeaoBaTencku
NPOeKTH.

3abensaaHu uutupanus — 5 Opos, BCWuKW B pedepupann v3naHnA

(Scopus, Web of Science, |EEE Xplore v T.H.). ¥ 2 Bpos B Hepedepupaxu
n3naHus.

Beuukv nyGnukayuu ca ¢ TeOpeTUHHO U NPUMOXHO 3HA4EHWe, CBbp3anu Ca
NPAKO C HACTOAWMWA KOHKypc 3a JAOUeHT' ¥ C nNpodecuoHanHoTo
wanpaenerve 5.3. KOMyHUKaUUOHHE W KOMAIOTBpHa TexHuka. [puemam
nyBnukauuoHHaTa AenHoCT kaTo HAMBLNHO AOCTaTbYHA No obem, Ha BUCOKO
HAy4HO HWBO W Monynapusupana B QoCTaThyHA CTeneH B HauuoHaneH v
MeXAyHapOAESH Hay4eH nnaHx.

MpeunaHoTO CpaBHeHWe Ha YTBBPASHUTE (NMMPACPBE lMpunaoxedne 1)8
Tabnuua MuHMManHKM HauwoHanHu U3UCKBAHUR', 3a OTKpusaHe Ha
npoueaypa 3a 3aemMaHe Ha akaaeMudHi AMBXHOCTA  fnaseH acCUCTEHT",
_poueHT" u npodecop’ no npotbecuoHanHn HanpasneHus B TY-Cogpus, ¢
npeacraseHara oT M. ac. AP uix. Poctucnas Pycee cnpaska
MOTEBLPXASBAT U NOKPUBAT HaMBAHO MUHUMATNHUTE HaUMOHaNHN N3NCKBAHNA.

Tosa TBbLpASHWE 33 W3NBAHEHW W NpenanbnHeHn  MUHAMANHATE
HaLUWOHaNHW W3UCKBaHWMA MoXe Aa Huae ASMOHCTPUPaHO Bb3 OCHOBA Ha
cnepHaTa nocrnegosaTenHocT  Npu aHanuaWpaHe Ha nNpeacTaBeHus
[OKa3aTencTeeH Matepuan B AOKYMEHTWTE N0 HacTORWMWUA KOHKYpPC 3@
"[AOUEHT ca, KaKkTo cneaea.

Crnucek A: MUHUManeH Dpoil ToYKWM — 50. MNpeactasenn ca oBwWo 9
nyBnnkauuy - 50 TOUKH.

Cnucek B: musumaneH Opod ToukM — 100. Npencrasenn ca 10
nyBnukaumu — o6iio 125 Toukn.

Crnvicek I MuHumanes Gpon TO4KM — 200. MNpeacrasexn ca no 7-8
nyBnukauum — 108 Toukw; no r8 — 19 nybnukauun — 114 TOHKK, obuo 222
TOYKW.

Cnucsk [, MuHumaneH Dpoi To4kU — 50. MNpeacraseru ca no a1z - sor.
u no 04 — 4 7., oBbwo 54 TOUKK.

Cnucek XK. MuHumanes Spowt TOMKM — 30. MNpencraseHa e cnpaeka 3a
BOAEHWU NeKuuy - 00O 150 TOYKM.

MpeacTaBeHuTe 3a HACTORLMA KOHKypC 37 Hay4HW nyBnvkauvn ca camo
yacT OT OBLWATa 3HayuTenHa no obem Hay4Ha npoaykuus Ha rn. ac. A-p NHX.
Poctucnae Pyces, KOETO onpeaeneHo AaBa OCHOBaHWe 3a OTnudHa oueHka
npu onpegenAaHeTo  Ha obw@ara xapakrepuctvka  Ha Hay4HO-
W3CNEAOBATENCKATA U HAY4HO-NPUNOXKHA [EAHOCT Ha KaHanaaTsT.



3. O6ua xapakTepucTuka Ha Hay4HOM3CneaosaresnckaTa u
Hay4YHONPUNoXHaTa DEWHOCT Ha KaHpuaara

Hayuso-u3cneaosarenckara OeHOCT Ha rn. ac. A-p WHX Pocrucnas
Pyces e npeacTaseHa B KOHKypCa ypes HeroeoTo y4acTve o0bulo B8 4 HAy4HO-
wscnepoeaTtenckw npoekta (nokasaven E ot Tabnuuata MuHWManHW
HaLMOHANKU nanckeaHns'). bun e pekosoauTen Ha 1 OT Te3u NPOEKTH.

Moxe ga ce o6obwu, Ha Oasata Ha npernega W adanu3a Ha
npeAcTasexHuTe B8 AOKymeHTauusTa no HaCTOALUMA KOHKYpC CBEAeHus 33
yyactue 8 obuwo 4 Hay4YHO-W3CNeAOBaTenck MPoeKTa, ye € HambiHO
OCHOBAaTeNHC f[a Ce XapaKTepusnpa obljata OueHka 3a Hay4HOW3C-
negoBaTenckarta W Hay$HONpUNOXHaTA AEWHOCT Ha . ac. A-p uHX
PocTucnae Pyces kaTo OTNWYHA, TRCHO CBBP3aHa C TematvKara U Hay4HoTO
HanpaBneHue Ha KOHKypca U Ch3fasala BrEYaTNEHUE 33 HEroBuTE U3RBEHN
KayecTsa He Camo Ha npenogasater, HO ¥ Ha wacnenosarten, y4acTHUK VW
PBLKOBOAUTEN Ha HayduHi npoekTv ¢ KOPNOPaTUBHO, HAUUOHANHO U
MEXAYHAPOAHO 3HAYEHWE.

4. OueHka Ha negarornyeckara NOAroTOBKa M AEWHOCT Ha KaHguwapaTa

Bv3 OCHOBA Ha NPECTaBeHWA CNUCHK Ha OWCUMMNUHATE U XOpapuyma
Ha BOAEHWTE neKuun B TY-Codpun, nokasaren X ot Tabnuuata
MuHUMaNHK HauuoHanH M3NCKBAHMRA®, MOXe Aa ce nocoHn cnepHaTa
OLEHKa Ha negarornyeckara noAroToska ! [EedHOCT Ha kaHguaaTa.

rn. ac. a-p wax Poctucnas Pyces € nposexaan nekuuw no 2

aucumnnnen B8 dakynTera no TenekomyHukauum: “MatepuanosHanue B
enexTpoHuKara’; “HaxoTtexHonormm v HaHOEenNeKTPoHWKa B
TeneKoMyHuKauuuTe".

MeaaroryueckaTa Keanudukaums Ha . ac. a-p uHx. Poctucnas Pyces
ce oOpMA W Bb3 OCHOBa Ha yCnewHoTo PbKOBOACTBO Ha MHOXEeCTBO
KyPCOBV 3a4a4y W NPOEKTH, KaKTO 1 Ha QUNNOMaHT!.

Bu3 OCHOBa Ha W3NOXeHWUTe apryMeHTw moxe pa ce obobum KaTo
HamBMHO 3ajoBoNWTENnHa, [ocTaTbyHa W OoTroBapsla HanunHo Ha
yTBbpAeHUTE B rabnvuata  MuHUManHn  HauwoHan\w WN3UCKBAHWA"
ABNrOroavllHa, BUCOKO npodpecvoranta, ¢ noagyepTaHa MEeTOAWNHOCT W
Hanu4ue Ha APKO u3pa3eHn npenojasarterncku Ka4ecTea, npenopasarerncka
AEVHOCT Ha . ac. A-p WHX Poctucnas Pyces, Basvpalia ce Ha HerosaTta
conuaHa negarorayeckara u HayuHa NOATrOTOBKA.



5. OCHOBHM HAYYHW U HAYHHOMPUNOXHK MPUHOCH

Bocuuky NPEACTaseHu HayywHy nyBnukauuun ca 8 oBnacTTa Ha KoHKkypca. Te
ca oBeKT Ha aWanuaupaHe B CbCTaserara ot rn. ac. a-p wHx. Poctucnas
Pyces MHOrO AeTainHa cnpaska OTHOCHO ChilecTByBalWUTe B HAYHHUTE
nyGnukauuy OopuriHantu Hay{“HU MPUHOCH, WaBbpLUEHUTE U3CNEABAHWA W
nony4YeHUTe pesynTaTi No TEMaTuiH HanpasneHus, KONTo OT CBOA cTpaHa &
chopmynvpan v npeacTasun kato ocHoBHM npuHock. OueHkaTa Ha OCHOBHWTE
HayWYHN W HBY4HO-NPUNOXHA NPUHOCK Ha rN. ac. A-p WHX Poctucnas Pyces
MOXE Oa Ce W3BBLPLUK KaKTo Ha Ba3aTa Ha cnpaekaTta, KoATo € npeacrasun
KaHAMAATHT, TaKka ¥ Bb3 OCHOBA HA yTBbpASHUTE B Tabnuuata [MuHuManHu
HaUWOHaNH! uavckearun’. Hesasucumo OT obuw@arta Haco4eHoCT B obnacrtTa
Ha KOHKYPCa, OCHOBHWTE Hay4HU ¥ Hay4HO-NPUNOXHA MPUHOCHK Ha rn. ac. g-p
Ak, Poctucrnias Pyces moraT aa ce paspennt W aHanuanpart B ABe Hay4HW
HanpasneHus.

OCHOBHM HayuHW ¥ Hay4HO-NPUNOXHA npuHocH B HanpaBneHue,
CBBP3aHO C NpeAcTaseHnTe obwo 10 Hay4Hu nybnukauuv, oTHacsAWwW ce 40
xaGUNUTALUMOHHMA TPYA, CHOTBETCTBALLM HA 125 TouKM, CurnacHo CnuceK
B — 4 oT yTBbLpPAEHUTE B Tabnuuata  MuHumanyu HauwnoHanHu W3NCKBaHWA
23 MUHMMAEnNeH Do TOYKNA — 100:

- MOASNWPaHEe ¥ CUMynauvs B nporpamHarta cucrema Matlab 1a Tpu BuAa
Mpexu 0T BOAOPOAHW BPBL3KA [1,2,3,7], Aokassam HanWuMeTo Ha yHKUWN,
noaoBHU Ha ycwuneaTen, aMnnNuUTyaeH orpasuuvTen, M3TOMHWK Ha TOK W
MOAYNaTOp Ha CUrHanw,

- paspaborsare B nporpamHara cucrema Verilog-A ¥ moaenvpany B
nporpamHara cucrema Cadence Ha Cxemu, aHanoru4Hw Ha MpeXxu OT
BOOOPOAHWM BPBL3KA [4568], c uen npoBepka ¥ AOKa3BAHE Ha
BLIMOXKHOCTATE UM 33 3aMsaHa Ha CTaHAAPTHUTE enexTPOHHN ycTponcTea
TPaH3WCTOP, yeunsaten, amMnnNUTyaeH orpanuunTen, MOAYNAaTop Ha curHant,
TOKOBO Ornepano, AeKoAep, noBTOPUTEN, WHBEPTOPW, D-tpurep ¥
AeMyNTUNNEeKcop, napaboteHn Mo Si-texHonorus W gHegpRBaHe Ha
BuooBexkTu (Mpexu OT BOAOPOAHW BPbL3KM) B MUKDOEneKTpoHuKaTa v 8 CAD
CUCTEMUTE,

- paspaborsane W cumynauws 8 nporpamHa cpega Matiab w
SKCNEPUMEHTANHU U3MEPBAHNA ypes PTM MG SPICE mopaen Ha npoueaypa
33 eKCTpPakuus Ha napameTpw 3a KOMMaKTHYW mogenwn Ha 14-HaHOMETPOBW
FinFET TpaxaucTopy [S] v [10].

OCHOBHM HayyHun W HaY4HO-NPUIOKHW npuHocn B HanpaeneHue,
CBBLP3aHO C Hay4HW nybnukauun 8 u3faHuA, KouTo ca pedhepupanmn #
WHOEKCUpaHu 8 cBEeTOBHOW3BECTHN Basn AaHHW C HayuHa WHGOpMaUWA,
cHOTBETCTBAWM Ha 222 TOYKHK, cwrnacko Crvcek I, B KOWTO NPU MUHUMANeH



Gpoit Toukn — 200 ca npeacTaBeHi no 7 — 8 nyBnukauuy — 108 To4K®, 1O rs
— 19 nyGnukauuy — 114 TO4KK, T-€. 0BL0 222 TOUKHK.

- MogenupaHe v ananua (S, 10, 11, 12, 13, 20] 32 BL3IMOXHW NPUIOKEHUS
Ha MPOTEUHW, TEXHU BOAOPOAHN BPBL3KA M Mpexu oT BOACPOAHN BPB3KK B
MUKpPOENEKTPOHUKaTa, npw KoeTo e [oKasaHo Hpes cumynauva B
nporpamHara cucrema Matlab, 4e BOLAOPOAHWTE BPB3KA UMaT hyHKUAN,
nopoGHW Ha CbOTBETHU MOSFET enemeHt® W ycTpoicTea Ha
TPagULUMCHHWTE Si-TexHONoru,

- MoaenupaHe 4pes nporpamHara cuctema Verilog-A v koaupae 8 ypes
nporpamHaTa cucTema Cadence Ha CxXemu [2.15.16.17.19], aHanoru4Hn Ha
Mpexu OT BOROPOAHU BPB3KK, C yen Aa ce npoBepsT Bb3MOXHOCTATE UM 33
sHeapsABaHe B MUKpDOENeKTpoHUKaTa U B CAD cucTemuTe, a Cbllo Taka v B
y4eBHuA npouec noa copmaTa Ha CbOTBETHO paapaboTeHu nabopaTopH#W
YNPaXHEHUR MO aucuunnukata HaHo v BuoenekTporuka”’ (Koa ECTK
MMTN10.5) oT y4ebHus nnan Ha MarvcTspcka nporpama MuxpoTexHonoruu
W HaHONHKEHEPUHT Ha ®ETT,

- npoeKkTupare 4pes nporpamHara cucrema CADANCE Ha HOBMU
MUKPOENEKTPOHHN CXemi OT KoHBeHUMOHanNHW Si-enemeHT! (14, 18], kouTO
W3NBMHABAT HEU3BECTHW Aocera (hyHKUMM HA MPEXW OT BOAOPOAHV BPB3KH,
npv KOETO & AoKa3aHo, 4e CbC cranaapTHuTe CAD TexHonorii MOXe Aa ce
peanuaupat CXemi, UMUTUPELLNA noBeaeHUETo Ha GnoobexrTH,

- paspaGorsaHe W MopenupaHe 8 NPOrpPamHUTE cuctemu Matlab w
Cadence Ha nosepeHYecky mMoaen {1, 3, 6. 22, 23, 24, 25] 3a oueHka Ha
napameTpuTe Ha (hOTOBOMNTAUYHU KNETKN W mogynu npu pabora 8 peantv
ycrnosusi, Npu Koeto ca nocTUrHat Aobpu pesynTtati Kato rpewikaTa oT
cumynauuute € cenocTasuMa C rpewkure OT gKCnepuMeHTanHuTe
uamepBaHua 3a Si-nonuKkpucTantv MOAYIN;

- paspaBoTeH & MOAEN Ha MOS KoHAEH3aTop CbC Croese HfO2-Taz0s5 C
BUCOKA AVNENEKTPUYHa KOHCTaHTa (high-k) [4, S]un e cb3fageHa cxema [26] 3a
mopenupane Ha 3T DRAM krieTka CbC Cron o7 Hf02-Taz0s:

- ONWCaHW Ca HOBW TPaH3NUCTOPW, uarpagenmy ot waHomaTepuanu (27] n e
pa3paboteH B nporpamkara cucTema Cadence Spectre mogen na
papvuoMECTOTEH enHOENEKTPOHEH TPaH3UCTOp [21], xoWTO pobpe onucea
cBOWCTBaTa MY,

- ypea nporpaMHaTa cuctema Cadence € uacneasaH W asanusupan
OTHOCHO 3arybute Ha eHeprvA g KOMnoHeHTUTE Ha CUHXPOHEH
npecbpasyBaten Ha NOCTOSHHO Hanpexexwwe B noctosHso  (MNH),
peanuaupat 4pes +exHonoruaTa CMOS 0.35 pm [7], npw koeTo € [OKa3aHo,
ye KM Ha cTaHpapTHUA npesKno4Bally npeobpasyBaTen Ha MNH moxe Aa
ce yBenu4u C OKONo 3.6%, aKo ce uanonsga MeToAad Ha npeskMO4BEaHe nNpu
Hyneso HanpexeHue (ZVS),



- paspaboTteH e moaen [8] 3a nporHo3npaxe Ha eHepruaTa, NnpousseaeHa
ot cwcrema, pabotewja Ha npuHUWANA Ha oDOpaTHO eneKTPOMOKPEHS
(REWOD) ¢ wusnonssake Ha WKOHOMUYECKW W3rOAHW marepuanv ¥ e
BepudmMUMPaH C eKCnepuMeHTantn AaHHW 33 Cryyau Ha cucTemu C 50 kankw,
gbpxy BaTiO3 u PZT. kouto AofBwueaT CbOTBETHO 12.23 pJ u 16.62 pJ en.
SHeprus NoA MEXaHW4H! Bb3AENCTBNA.

HarsnHo ocHoBaTeNnHo e Aa ce oBobLuyu, 8B3 OCHOBA HA npeacTaseHuTe
HayuHy nydnukaumm v cwcTaBeHaTa OT M, ac. A-p WHX Poctucnas Pyces
crnpaska 3a npuHocuTe, 4Ye OCHOBHWTE NPUHOCHK ca rMasHo Hay4HO-NIPUNOXKHW.
Te ca THCHO CBbP3aHU C NPEeACTaBeHUTS NPUNOXHK NPUHOCK, 3 CHblU0 TaKa ca
OCHOBa 3a npunaraHeTo U™ B y4ebrua npouec (yuebraTa nybnuKkaunoHHa
AEVHOCT) 1 B pa3paboTkara Ha Hay4HW NpoeKkTy (npeacTaBeHUTE AOKYMEHTH
33 4 HayMHO-U3CNeoBaTencky npoekTta. Ocrosarue 32 ChlUEeCcTBYBaHeTO Ha
onpeaeneHn u AoKasaHu Hay4HW U HaYYHO-NPUNOXHN NpUHOCK A3BaT ChLLO W
LUWTUPAHUATA Ha Hay4H! nyonukauuv o6uo 5 Bpos, BCUYKK B pecepupanm
W3aaHUs B CNUCAHWUA W koHepeHuun B yyxbuHa.

6. 3HAYMMOCT Ha MPUHOCKTE 32 HayKaTa u npaxkTUkaTa

OT U3NOXEeHUeTo B crnpaskaTa v [EeTaiinHoTo 3ano3nasare C Hay4HaTa
NPOAYKUMA cregea, e Hay4HuTE W Hay4HO-NPUNOXHUTE npuHOCH B
TpyaoseTe Ha fn. ac. 4-p k. Poctucnas Pyces ce xapakrepuaunpar ¢
oueBuaHa 3HaYMMOCT B HaykaTa W npaKTuKaTa, No-KOHKPETHO B obnactTa Ha
pHeagpasaHe Ha Buoobekty  (mpexw OT BOA0POAHW Bpb3KM) B
MUKDOENEKTpoHUKaTa, B8 CAD cuctemute W yuebHua npouec no
MUKPOENEKTPOHWKA, T kaTo Ha DaszaTa Ha pa3paboTBaHeETO, MOAENUPaHETO
W cumynauusTa Ha Trama MpeXv OT BOAOPOAHW BpL3KM € AOKAsaHo
HanuuueTo B GuooGextute Ha byHKUN noacbHW Ha ChilecTByBaLUNTE
eneKkTpoHHW eneMeHT W ycTpoucTea peanuaupann 4pesd LUNPOKU
pasnpocTpaHeHaTa Si-TexHonorua. Tasn  3HAYMMOCT MoXe pa ce
aprymMesTMpa C opuriHanti naewn, cepuosHa MaTemaTdecka v TeopeTudHa
0BOCHOBaAHOCT, anropuTMu4Ha peanusauuva, npakTudecka NPUNOXUMOCT B
Hay4HW pa3paboTku U HayHHW NPoeKTy.

7. KpuTuyHu Genexxu u npenopbKu

MpothecnoHanHuTe Hay4Hn ¥ npenoaasaTencky kauecTsa Ha M. ac.
p-p wx. Poctucnas Pyces ce 3abensssat B NPEUM3HOTO OPOPMNEHNE Ha
nyGnukauuute W paspaboTkute, kakto W npu OOPMNEHWUETO E]
AOKYMEHTUTE NO KOHKYpCa. 3aToBa ca NocoueH Camo cneaHuTe 3abenn3anu



npw peueH3npaHeTo HEeaHauWTenHu OT HAy4HO W peaakuMoHHO ecTecTso
NPONYCKN ¥ HETOYHOCTYU OT chopmaneH xapakTep:

- pobpe Bu Huno npuHocuTe B cnpaskata aa ouaat nofpasfeneHu Ha
HayyHW, Hay4HO-NPUNOXHA W NpUNOXHW W Aa ce Hamanu noapobHOTO
onucaHue Ha ChbAbPXaHWETO Ha nybnukauwite, 3a 4a Ce KOHUEHTPUPA
BHUMaHUETO Ha peueHaupawmTe BpXy CBUHOCTTE Ha NPUHOCUTE,

. B cnpaskata 3a npuHocuTe € yenecsobpasHo ¥ HeobGxogumo A3
npUcLCTBa HAKpaTko CcpaBHeHWE Ha NOCTUHATUTS pesyntatm C nopoGHU
ChllecTByBalLM HaYHHW paapaboTiu 1 nyGnukauva.

Moxe eauHcTseHo Aa ce OTnpasAT KOneruanHyu npenopbkn U
noWEenaHuA KbM M. ac. A-p WHX. Poctucnas Pyces 32 Dbaeliv owe no-
3HAYUMI TEOPETUHHYN U3CNEABaHNSA, pBKOBOACTBO Ha HOBY MEXyHapOoAHW ¢
HaLMOHaNHW Hay4HW NPOeKTH, yyebHa nybBrnnkauvonHa AenHOCT, Cb3aaBaHe
Ha LWKONa OT mraav Kaapw v [OKTOpaHTh B u3bparara wayd4Ha obnact -
TexHONOrWA Ha eNeKTPoOHHOTO NpOVU3BOACTEO.

8. NM4HK BrieyaTneHus U cTaHOBMIULE Ha peueH3eHTa

Moaxasam rn. ac. A-p uHx PocTucnas Pyces OT HErosoTO nocTeneaHe B
kategpa ' TexHonoriu W MEHWAKMBHT Ha KOMYHWKAUWOHHW cucTemu”.
3anosHaT CbM OTOMM3O C HEroBOTO W3pacTeade Karo yTBbpPASH
npenopaBaten v y4eH, KakTo Ha GazaTa Ha enevaTneHus ot HEroBUTE W3SBM
Ha HayuHu copymu, Taka U Npw KOnervanHi pasroBOpy U AWCKYCUW no
yyebHI 1 HayuHW BBNPOCH OT g3avMeH UHTEpeC.

3AKITIOYEHVE

Bna OCHOBA Ha NPeACTaBeHnuTe Hay4HW TPyAOBe, chabpXaluTE ce B TAX
NPWHOCK, M3NMBITHERN Y npensnbnHeHu MUHUMAnNHK HauuoHanHu WM3UCKBAHUA,
npegnaram Ha VeaxaeMoTo HayuHo Xypu A2 NPUCLAW aKapemuuHaTa
OIBXHOCT JoueHT” Ha . ac. AP urk. Pocrucnas , Pyces B
npodpecnoHanHoTo HanpasneHue 5.3. KomyHukauvonta W KOMMIOTEPHA
TEXHWKA N0 Hay4HaTa cneuvanHocT TexHonorms Ha ENeKTPOHHOTO
NpoV3BOACTEO.

fara: 28.06.2019 r.
o

PELIEH3EHT: -
(npodb. A-p NHX. AnekcaHasp BekapckH)
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concerning a coﬁtegtjorl&;taﬁing an academic position “associate professor”
in a professional fieid 5.3 Communication and Computer Engineering”
in the scientific specialty ,Electronic Production Technology”
announced in State Gazette (SG) 23/19.03.2019,
with candidate: chief asst. prof. eng. Rostislav Rusev
Reviewer; prof, eng. Alexander 3ekiarski, PhD

1. General and biographical data

In this contest for an academic position of "Associate Professor” in
professional field 5.3 .Communication and Computer Engineering®, scientific
specialty ,Electronic Production Technology®, chief asst. prof. eng. Rostislav
Rusev, PhD participates as a single candidate. Chief asst. prof. eng.

Rostislav Rusev. PhD, has graduated MSc Sofia University “St.
Kliment Ohridski”, Sofia, in 2002 with scientific specialty of Nuclear
Technology and Nuclear Power Engineering. From 2003 to 2004, he has
worked at the University of Tartu, Estonia as a researcher in the field of
quantum chemistry. From 2004 to 2006 he has worked as a Senior Engineer
at Kozioduy NPP, Bulgaria. He was a regular PhD student at the Department
of Microelectronics, Faculty of Electronic Engineering and Technologies,
Technical University of Sofia in the period 2006 — 2010. He received a
scientific and educational degree ‘Doctor of Philosophy (PhD). From 2010 to
2013 he was elected assistant professor at the Department of Technology
and Management of Communication  Systems, Facuity  of
Telecommunications, Technical University of Sofia. Since 2013, he has been
appointed as Chief Asst. Prof. in the same Department.

A notice for the contest of an "Associate Professor" competition in the field
of higher education Technical Sciences, in the professional field of
53. . Communication and Computer Engineering”, scientific specialty
_Electronic Production Technology" is published in State Gazette (SG)
23/19.03.2019 and in TU-Sofla website.

2. General description of the materials presented

The candidate has presented for review 37 scientific papers in total, 10 of
them presented as a habilitation work, 8 - are referenced and indexed in
world-known scientific databases, 19 - scientific publications in non-
referenced issues with scientific reviewing or in edited coauthor works and a
list of 4 research projects, | accept 10 review 37 scientific papers that are out
of the scope of the PhD thesis and should be taken into account in the final
evaluation as well as 4 research projects.

Information reports for 4 research projects are presented.



Noticed citations - 5, all in the referenced scientific databases (Scopus,
Web of Science, IEEE Xplore, etc.) and 2 citations in non-referenced issues.

All publications are of theoretical and practical significance and are directly
related to the current "Associate Professor" competition in the professional
field of 5.3 ,Communication and Computer Engineering”. | accept that the
publication activity is sufficient in volume, at a high scientific level and
sufficiently popular in the national and international scientific plan.

The precise comparison of the requirements (Rules for Applying the Law
for the Development of the Academics in Republic of Bulgaria, APPENDIX 1)
in the table "Minimum National Requirements", for initiating the procedure for
taking academic positions "Chief Assistant’, "Associate Professor’ and
“Professor” in the professional fields in TU-Sofia, prove that Chief Asst. Prof.
eng. Rostislav Rusev, PhD completely fulfills the minimum national
reguirements.

This assertion for fulfilled and over-fulfilled minimum national requirements
can be demonstrated on the basis of the following sequence when analyzing
the evidence presented in the documents of this “Associate Professor”
Contest are as follows:

indicator A: Minimum Points -50. A total of 9 publications - 50 points.

Indicator B: minimum number of points - 100. There are 10 publications - @
total of 125 points.

Indicator ™ minimum number of points - 200. There are 7 - 8 publications
- 108 points; '8 - 12 publications - 114 points; a total of 222 points.

Indicator [1, minimum number of points - 50. They are presented in n12 -
50 pts. and 114 -4 pts, 2 total of 54 points.

Indicator Y: minimum number of points - 30. A lectures report is provided
- a total of 150 points,

The 37 publications presented for this competition are only part of the total
significant scientific output of Chief Asst. Prof. eng. Rostislav Paviov Rusev,
PhD, who definitely gives an excellent evaluation of the applicant's scientific
research and applied research.

3. Overall characteristic of the applicant's research and scientific
applied activity

The research activity of Chief Asst. Prof. eng. Rostislav Rusev, PhD, is
represented in the competition through his participation in 4 scientific
research projects (indicator E of the table "Minimum national requirements”).
He has led 1 of these projects.

Based on the review and analysis of the information provided in the
documentation for this competition about the participation in a total of 4
research projects, it can be generalized that it is completely reasonable to



characterize the overall assessment of the scientific research and applied
research activity of Chief Asst. Prof. eng. Rostislav Russev, Ph.D., as an
excellent, closely related to the subject and scientific direction of the
competition and creating the impression of his prominent qualities not only as
a lecturer, but also as a researcher, participant and head of scientific projects
with corporate, national and international significance.

4. Evaluation of the applicant’s pedagogical training and activities

On the basis of the presented list of courses and lectures taken in TU-
Sofia — indicator XX from the table “Minimum national requirements” — the
following evaluation of the pedagogical training and activity of the applicant
can be given,

Chief Assist. Prof. Rostislav Rusev, Ph.D.. has lectured in two disciplines
at the Faculty of Telecommunications: Material Science in Electronics; and
Nanotechnology and Nanoelectronics in Telecommunications.

The Pedagogical Qualification of Chief Assist. Prof. Rostislav Rusev,
Ph.D.. is formed also on the basis of the successful leading of numerous
course assignments and projects, as well as of MSc graduates.

Based on the above arguments; it can be generalized as completely
satisfactory, sufficient and fully complying to long-term, highly professional,
approved in the table "Minimum national requirements” table, with
accentuated methodology and presence of pronounced teaching qualities,
Chief Assist. Prof. eng. Rostisiav Rusev, Ph.D, based on his solid
pedagogical and scientific training.

5. Main scientific and applied contributions

All presented scientific publications are in the field of the competition. They
are subject to analysis in the Chief Assist. Prof. eng. Rostislav Rusev, Ph.D,, a
very detailed reference of the onginal scientific contributions existing in the
scientific publications, the obtained investigations and results in thematic
directions, which he formulated and presented as major contributions. The
evaluation of the main scientific and scientific-applied contributions of Chief
Asst. Prof. eng. Rostislav Rusev, Ph.D, can be done either on the basis of the
statement submitted by the applicant or on the basis of the established
"Minimum national requirements”. Regardless of the general focus in the field
of the competition, the main scientific and scientific-applied contributions of
Chief Assist. Prof. eng. Rostislav Rusev, Ph.D can be divided and analyzed in
two scientific fields.



Major scientific and scientific-applied contributions in the field related to the
10 scientific papers that replacing the habilitation work, corresponding to 125
points according to Indicator B - 4 of the minimum number of points approved
in the table "Minimum national requirements” - 100:

+ Modeling and simulation in Matlab of three types of hydrogen bonding
networks [1,2,3,7] proving the presence of functions similar to amplifier,
amplitude limiter, current source, signal modulator.

. Circuits [4,56,8] analogous to hydrogen bonding networks are
developed in Verilog-A and modeled with Cadence in order to verify
and demonstrate their capability t0 replace standard electronic devices
such as transistor, amplifier, amplitude limiter, modulator, current
mirror, decoder, repeater, inverter, D-latch, demultiplexer manufactured
by Si-technology and bio-objects (hydrogen bonding networks)
implementation in the microelectronics and CAD systems

. Development and simulation in Matlab programming environment and
experimental measurements using the PTM MG SPICE model of the
extraction procedure for compact models of 14-nanometer FinFET
transistors [9] and [10].

Maijor scientific and scientific-applied contributions in the field of scientific
publications in journals that are referenced and indexed in waorid-known
scientific databases corresponding 1o 222 points, according 10 indicator I in
which a minimum of 200 points are presented under [7 — 8 publications —
108 points; '8 —19 publications — 1 14 points, i.e. a total of 222 points:

« modeling and analysis [9,10,11,12,13,20] for possible applications of
proteins, their hydrogen bonds and hydrogen bonding networks in
microelectronics, where it has been demonstrated by simulation in the
Matlab that hydrogen bonds have functions similar to the MOSFET
devices and traditional Si-technology devices,

. modeling in Verilog-A and coding in Cadence of circuits [2.15,16,17,19]
analogous to hydrogen ponding networks in order to verify their
implementation capabilities to microelectronics and CAD systems, as
well as in the education process in the form of corresponding
laboratory exercises in the course “Nano and Bioelectronics’ (Code
ECTK MMMN10.5) from the curriculum of the FETT Master program
"Microtechnologies and Nanotechnology"

« designing In CADANCE of new microelectronic  circuits  with
conventional Si-devices [14, 18] that perform previously unknown
functions of hydrogen bonding networks, in which it is proved that with



the standard CAD technologies it is possible to implement circuits
simulating the behavior of bio-objects;

. development and modeling of the behavioral model [1, 3, 6, 22, 23, 24,
25] in Matlab and Cadence to evaluate parameters of photovoltaic cells
and modules in real operation condition, achieving good results such
as error of the simulations s comparable 1o experimental
measurements errors for Si-polycrystalline modules;

. a model of MOS capacitor with high-k HfO»-Taz0s dielectric layer [4, 5]
is developed and a circuit [26] for modeling 3T DRAM cell with a
layer of Hf0>-Taz0s is created,

« new transistors with nanomaterials are described [27] and RF Single
Electron Transistor model [21] is developed in the Cadence Spectre,
which describes its properties well;

. in Cadence it is investigated and analyzed the power losses in the
converter's components of the synchronous buck dc-dc converter with
Zero Voitage Switching (ZVS) realized with a CMOS 0.35 ym
technology [7], where it has been shown that the efficiency of the
standard switch-mode buck dc-dc converter can be increased by about
3.6% if ZVS technique is applied

« A model [8] to predict the energy output from reverse electrowetting
(REWOD) energy harvesting system with cost-effective materials is
developed. The model of the REWOD system is verified with
experimental data and then systems of 50 drops on BaTiOs and PZT
are investigated, which yield respectively 12.23 pd and 16.62 pJ
electric energy under mechanical effects.

it is entirely reasonable to recapitulate, based on the scientific papers
presented by Chief Asst. Prof. Rostislav Russev, PhD as well as the
statement of his contributions, that the contributions are mainly scientifically
applied. They are closely related to applications and they are also a basis for
application in the educational process (the publishing activity) and in the
development of scientific projects (the submitted documents for 4 research
projects.) The existence of certain and proven scientific and scientific-applied
contributions also give quotes of scientific publications in total 5, all in
reference issues in journals and conferences abroad.

6. Significance of the contributions to science and practice

From the statement and after detailed examination of the scientific
production, it follows that the scientific and scientific-applied contribution in
the works of Chief Asst. Prof. eng. Rostislav Rusev, Ph.D., is characterized
by obvious importance for science and practice, in particular in the field of



implementation  of bio-objects  (hydrogen bonding networks) in
microelectronics, CAD systems and education process in microelectronics,
since on the basis of the development, modeling and simulation of a set of
hydrogen bonding networks demonstrates the availability in the bio-objects of
functions similar to the existing electronic elements and devices realized
through the widespread Si-technology. This significance can be reasoned
with original ideas, serious mathematical and theoretical arguments,
algorithmic realization, practical applicability in scientific developments and
scientific projects.

7. Critical remarks and recommendation

The professional scientific and teaching skills of Chief Asst. Prof. eng.
Rostislav Rusev, Ph.D. are noticed in the precise presentation of the
publications and the works. as well as in the layout of the competition
documents. Therefore, only the following non-scientifically insignificant
shortcomings and inaccuracies of a formal nature are noted in the review:

- it would be better to subdivide the contributions into scientific, scientific-
applied and applied and reduce the detailed description of the content of the
publications in order to focus the reviewers' attention on the essence of the
contributions;

- In the statement with the contributions, it is advisable and necessary in
the contribution report to briefly compare the results achieved with similar
existing scientific developments and publications.

it is only possible to make collegial recommendations and wishes 1o
Chief Asst. Prof. eng. Rostislav Rusev, Ph.D. for future even more significant
theoretical researches, conducting new international and national scientific
projects, publishing activity, creating a school of young cadres and PhD
students in the chosen scientific field - Technology of Electronic Production.

8. Personal impressions and statement of the reviewer

| know Chief Asst. Prof. eng. Rostislav Rusev, Ph.D from his initial
employment at the Department of Technology and Management of
Communication Systems. | am acquainted with his progress as an
established lecturer and scientist, both on the basis of impressions about his
activities at scientific forums as well as in collegial conversations and
discussions on educational and scientific topics of mutual interest.
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